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^J;tJi 0*S#f=Fm 3 1 3 6 9 3 7 ^T'{i. M ^^^^(D 1 oX^:^ ^ 

(RDC) |HI8S 1 4 dSi^ft btt-CV^5„ -^rb-C. m^^ffi ^-TS 
l^y/W^^T*^ v^iJ'/^^^IlIgS 1 4 ^i^< WV^/W/^ 1 0 S.T^l^y'/V^^ 1 0 
10 ^<DU^^mXh 59 s ^<Z);^ife(i l/>^>'Vy^ 1 0 (Dmtiif^X^^ s i nft 
-^(=s incot* sind) iRtJ^cosff-^(=s incot 'cos) 

15 mis 1 4 coEffi^;{>^bmm^tii^t-^;65tti:;^, $tLSo bd^b. -^rtDMS^ 
m 2 |ili^:*5V^T> igai^?^^^lHlJJ& 1 2fi. 1 0 8<^|1I^^^0 

^^ttj-rsfcjex^ i^y/w^-^ i o (cisa^^s^-f- s i n o) t ^inm b. ^itt 

20 r J: t) l^V^/l'X^ 1 0 a^hmU-^^ e icMJt-l'ti s i n ( s i n Q> 

t • s infl) JSlU c o s (s inQ)t • co s 0) 7f>^ t! ^ th ^ „ 

s i nm-^t cos m-^^At}^ti^tz.Uyr/Uy<y'^ i^^/V^mHI^ 1 4 

6 i^jR^ j2<i^ti. mmnm d ic^v>-r^— 10 8 i^mm ^ti^o 

25 s i n«-^J^t^c o sm-^^m\f^X U://U^<1 0 ^ (7) MS ^ mi" 5 
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s i nft-^iO^b s i n 0 ^%m-r^i5^t UTf^. m.^^ s i n Q) t 
(0\f—'^\z.mM\^X s i n^t-^S^1^>':/ y l^if-t^t^ s i nm^(Oif 
— ^^at-^^jV K^tt. si n^^-(D^i^M'^th^ s i n^B.^^ ( s 

1 n e ) ^^m-t^ ^tt^-Q^^o nUK. cos t^h c o 

5 it-^ (cos0) Sr^{±li-5:it;0S-e#So :mP?si nmt. sin 

0 :Rtj«c o s 0 (Dm^^m^-t^ ii4ig©j:5t-?'iSo Ji^£<^^s 

i5^{tt-efe5*^PSi|'s^*^oi-t°-iJ^iit:^^lil^ 2 4 ^is^)^m-§- s i n 

10 CO t t%:it^mm2 2iz.xitmv. ^(Dn'-^^^^m-r^o ^(o\^— 

i5'44S:"0«AD=i>-^^ — ^5'4 6^^:^5V^-C. sin im-^R XJ^ c o s ^g-i-^ 
7 s i n :^^{t# ( s i n 0 ) c o s i^ ^^f-^ (cos 

0 ) tr:^ttli-5 r t So 
15 ::<^ J; 9 ur^m ^ ti.fc s i nnMim"^ { s i n e :> RXJ^ c o s n 

mm^ (cos0) ;&5cpuiiij^ (cpu^b< itMP xj ^^t-t^m 

Hfrl-^o fiP*>. :$fe-r s i n:^^m-^ ( s i n 0 ) cos :^^{t-^ 

(cos0) H^CP um^ 1 6 Ti^i^fh (;^xy:7"S30i). c 

20 PUIlIg§16{i (s in0) ^+ (cos0) 2 = P (D^^^Mn b 

X5'7"S 3 0 2). PO-ftt^aSQ. 9<P<1. 1 K^^-f- X 

0 :2^H#fFll 3216491-^2-Trfi. (sin0) 2+ (cos0) 

2 = po?||[^tr^ffU. P = 1 d^^d^^^J^LT^S^^tti UTV^S 
25 X i/T'S 3 0 3 )o 

3 



wo 2005/043089 PCT/JP2004/016502 

c o s m-^(D Aum^. ^ ^ ^ ^ x 'o 12,^. ^ 

20 \z.mmfi:^mx^^ ^ m^t^hm^<Dmm'^w-^^^^hfhx^ti. 

— mt b-C#M 2003-2602 0 -f-^^^iT) ^J^^»^ . H 5 HI ^ 

#fiSb-ciftpj-rs„ 

10 7 xm^^Mz. YjV^mT V i-i V^V^m^mt^'^U 3 19 
25 j^^tLs 3 1 9 t? h/t-^m^'ttT r e f ;OS^ttl ^tb 
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Xtl^tl. mmm^m Idref, Iqref^aS^m^^HSo — ^ 

3 1 2X*mti^^^tl. ttlh'e — ^mmi a , Ib. Icf^3ti/^2^^ 
5 ^IfP 3 2 7 T' d - qlftt^ 2^i«gig I d , Iqtd^m^^^o 

U^^^ 3 2 1 ^^:^3V^T. Mi^l^^m. Idref. Iqrefi:^ — 

mM d, A I q i-i^tl^tlP I SJIlNllfB 3 2 3 izA:tJ^ti. A I ;d5 

^{eiJfeS J; 5 {cSjaEit^#:V dref. Vqref $ th. mffijg 

10 dref.Vqreff*2 3 tB^^^^ 3 2 4 (C^o V^T 3 

tO^ffiti^'fitV aref, Vbref, Vcref JC^^^nSo P W 
M^IJ^^P 3 2 5 3 tiOmBEJg^feV aref. Vbref. Vcr 
e f i^m^^XF ETXm^^tl^4 :yy<—^m^ 3 2 6 ^^ftl 
1 0 8 (e:^-i$'m?5fE I a . Ib, I c ^#^,^-r 5 » * :^ tbl^ 
15 (D-mx^:6 uy/l^y< 3 10 i:^^^l±i^^-e&5{im^fchJ|H|i^ 3 11 

^ j]^^mm^ (RDC HIJ^) JeiioX^ — iJ' l 0 

8 (Dmu^m d a^i^m^ti. ^m^^m e \-t2m/ 3^^^^^ 324-^3 
m/2mm^U3 2 7 fj:^xmm^^^o 

20 1 Q^U:/jV^f^i^dfJl^'^mmn3 1 1 O:^ffi;65^^tc/^o fc:^'^. 

j'^ilfP^^-^X.^* b < JfcV>o ^^-C. #M 2 0 0 3 - 2 6 0 2 0 
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mX'itmMm^^^ 3 4 0 ^^^t. 3 10 ^ Uy^/l^y<y' ^ ^ 

/v^^m^ 3 11 (omn^^m ^m^nm e o^^^ic j:ot{* 

^J^cCS^iHStft-^ ( s i n Q, t ) ^#t^b. MIBMi^jS^t-i-Sr sine 
KX^ Uim^m X^tiWiM'^^-r ^ s i nffi-i- (sina)t-sin0) 
2&t;«c o s efCiO^ilB^ii bfci^?^^ CO sft-^ (s ino) 

25 t • c o s e ) ^^^^6#^:^tii^SrA#-r61:ib^>°!7~X-7^T y 
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Mias i nm-^tm^c o sm-^tti^h^ti^ennm^titimus i n 
0 \z.m^>>-^^m.^y.m,m(om.}i mib cos© tc^;^?-r -sia:^ 

IBigi^^SOj^»|OS^it(Z)J^»|T'. MIS sine S.T>'«ul2 c o s 0 
ttii-St&IB s i n 0 S.t;«SulB c o s 0Sr^m-t-Svl^JcJ;o T^^^ 
15 So 

:2^^K«^-blBS6<J{t. H&IBJIS5llt^{i-^> 8513 s i n <t #:S.TJ«BU IB c o 

20 T^^^ttSo 

fe^<e§«g7^ife{t-^ ( s i n Qj t ) tfflBMil&JiS^t-^^ s i n 0 

(il J; 9 ^ifrS^P bfciK?i^%^i~5 s i njf-^ (sina>t*sin0) 
25 S:tJ? c o s 0 t^i 9 ^ifl^li U ^ ^-f -5 cos fS-^ ( s i n a> 

t • c o s 0 ) ^m^-r^nm^m^^Mm-r^^mm'^^rp-^y'Tv 
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nim-^RX/m^ cos m-^:d^b'ttl'etl s i n^^^-ff-^ ( s i n 0 ) S 
U^c o s^mm-^ (c o s 0) Sr^Wb. ft&ffic o sMmis-^H)^^^^ 
^ti^im-^t^ tul5 s i n^mm-^:^^hmf^^ti.^im-Wt:^^hm^^tl 

0±|2@6tlf*. t&l3^ — 3 *S iX u;;^^— -e$> !9 X MIS c o s 

10 s&iB s i nn^m-^(Dm(Du^/u^m^-t^ 2 -z><Dmm^^^x±/b^ 

l^tc. ;2^^PJ(7)±ia S 6<J{±. BulB s i n jt-i-2^-a«Hul5 cos ^-i-^i^fex 

15 mmi^x^ ttfiB s i n^^m-^^tj^HiiiB c o s ^ ^m-w^^ti'etimm 

izm^^^xmm^-^ ^mm-t^ ^ ti^^^xm^^^^o 
\z.m\i^xmm^ir\^^m^(om^'^--^\^mm^t\^^nm\%^m^^mx 
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S o 

15 mi 0 lllf±:$:^PJ(^m2^JSM^^-r7'n 5. EI 5 o 

20 mi 3mn^—ji'±i^'^m-^tm^M^(Dm^^^-rmxh?>o 
mi A m\t.:^mm(om 3 mMm^7T^^mu(ozf ^ ^ ^m^mxh^o 
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:^^m<Dm^^fj:nx.i-i. sine iz.nit>ir?>mt cose 

fcS^^lt^ s incot • cos e RX^ s incot • s inQ^Slz:^ 

mmn sine rxi cose ^;^w ^tih^mM-r^ ^ tfi:< . ^ 

vrmm-t^oM^m^n^'^ ^y^i-iis i n 02^1^ cose xm^^ti. 
$-^-c«^$tLTv^^o m'^mmm^'^ ly^i^i^. mj^g (0, o ^ 

15 3 oO|^.il>R {e:oV>TIJ£0J-r 5o — #l^{iaoiRl'L^R« (s in 

e)''+(cose)2=Pmin. ^'^'(^iRliOR f:i ( s i n e) ^+ (c 
o s e ) ^ = 1 . — #^{lfl <D|^.L^R{* (sine) 2+ (cose) 2 = 
Pm a X OR;as;et^^*tL^^$tb-CV^5o # 23 ?^ a f* — ia;^^ 2 x 
Pm a X . /h $ EB ^ jS f± — ia;6S 2 X ( P m i n/T" 

20 2) (^Eg:^?l^T*fe5o ::iiT% 3E^^:®^Ji. i<^^ f^m^J^ a t f£ 

nnm^^-to ^^*3, ±3K&bfcJ^J^S2p<^Pm i n^VMiPma xtt:^ 
WcDM^-^^ — i5^<^ai^?'=e ^^0^#^%J:LT. Pm a xRUPm i n 

25 i n ^li^fc^^i-S ;i {31 J: ?) , ^-^^i54'<?3SfelSt^^¥^'fblc ± 

10 



wo 2005/043089 PCT/JP2004/0 16502 

;i^T'. (sine) 2+ (cose) 2=1 i-i^^Ml^mX-^m VfclE 
'^<DmM^mX'i> (sine) 2+ (cose) 2=0. 9^tJ?l. 
If^, 0. 9< (sine) 2+ (cose) ^< 1 . 1 (7)ES'^ffi^ 

ine) 2+ (cose) ^(DmW^MMV TV^^fcV^^ i! (CfcSo tt§ 5fe 
<^mS*J^-^« (s ine) 2+ (cose) ^o^g^^mgbfc^-^. 

(s ine) 2+ (cose) ^ = 1^ ^V^«:0. 9< (s 

10 ine) 2+ (cose) 2<i. l-cflJ^u•rv^fco ro^sr-Pp^M 

tf£^(OiiL. (s ine) 2+ (cose) 2 <^^#dS y :7 h !J7 ^TT*^ 

15 i)^. :l^^mXU. (sine) 2+ (cose) ^ (Dmm^ni:>-r. si 
noot • s ine;S.TJ*s ineot • cos 6 i)^ ^tltc s i n 6 RXJ^ 
cose ^^(D-M^m.^'^t>'^. m:^^ i s inei. cosei) ^ 

±j&\.tcmnmmm&^iy>^i^'t(D^-^^m.\^xjEn. mn^m^-r^ 
b;&^t. (sine)2+(cose) ^(Dmm^Mni^^j: < jfcofcfe. 

^D6o Mx.f^m 6IiI{C*^V^-C. (sine, cose) (Dm^'g-:^-^ 

t^AM.. DM.. E.M.(Dm'^i^jEnxh'o . bm. cM.<Dm^i-^M'^ tm 
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tbSo tjgjfefi (sin0)2+(cos0) ^ (Dmm=tmn\^x\,^titz: 

(sine, c o s 8 ) ^•?r(^**^^-r§ fci^. ^S:mM^^X ^ fJ: 

. J: 5 jfeJUS^^H i-t-SJffiL^'a'*?-* (sine, c o s 9 ) 

-r^tl^K. =B^5!5(^ (s ine) 2+ (co s0) 2 (^^a^^^T LT 

< mm-t^^ni^-^\r^xn±mi.itm\^mmx%^mm-^mxh 
mitfj:<. ^(Df^^. :^mmxi'iiikmmmyb^^^icMmizfi:<o ^ cpu 

5o sir. mt:^mvx:^mm(Dm-mti:mmmi^<:>\'^xm.m-r^o 

20 

1 mmm] 

^ 7 El{^:*3V^Ts l^y /W^^ 10;0>bl±l;^^tb5s in^-^ (s inco 
25 t • s i n 0 ) 2g^rJ« cos ft"^ (sinQ)t»cos0)fi, IH:^ 

V^AD^m^^^* bTC PUIlIi6& 1 6 {CA:3^ ^ttSo ^i^^fe^ 

12 



wo 2005/043089 



PCT/JP2004/016502 



mm^i 2 7!)>hmt} ^n^Wi^^i^-^ s i n a> t jiin^c p umi^ 1 e 
i^Ati^ti-r. \f-i!7mmmm2 oicAti^tixmrn^ s i n a> t ot- 
— ^m^^m-t^o mm^m-^ s i n co t t^if—^i^m^ 

1^2 0 izAti^^ti. mn'^m^2 4(D^-rmmf^m-^- s i n a> t 
(Di^—ii^mtmm^^7!>^itt^m^2 2izxit^^K. ^(DiJbm^m:^^^ 

X}^-i!^^i)^^m^fl^o t^'-iJ^^tBIH^ 2 2 t C PU|lIg& 1 6(Dm\^ 

mn^fifc^mm^ 3 2 fi. mm^ s i n o) t o js^os^^§OJgv^jl 
MX. mmm(D}i°-^m^ cpu^mi Q^xti^^o m.m^(Dmn\^ 

1 6 IfX^mXh^o fz.. Sii^^fe s i n 0) t n;;?.^:Sr:^ttiUT. 

m^mi^xmrnir^o 

^-f ^ C PUmS&l 6 mmm^^ s in© tcZJtf— i^^, ^V^^* 

3 2 \^f^m^\-tw^^(omn<D^m^\^f^^\\f^x . 

^^^^^iitP (;^X5':7"S 2 0 Do -^©^i^^ sinojtOlf— ^ 
^^I^WL'T^ s infg-^ (s incDt • s i n B ) ii^fb s i n B X^^ 
s i n^m\n^^^m-r^ (>^7"5/:/S 2 0 2)o 111=1^ Midlife s i 
n CO t ^ (Cll^Sa UT. cos (sina)t-cos0)/5^e) 

c o s 0 -e&5 c o s :^^^-^Sr^ttJi-<5 7^ rT" S 2 0 3 )„ 

^fc}-> ttllB s i n:^|g^t-^&T>* cos ^^^t-i-t^m^-^t?-^ (sin 
0 . c o s 0 ) 6 lat?^ bfcMSfa^lij^lJ^-^ y 

(;^xs/^S 2 0 5)„ M;tfi. SGIB s i n :^^'ft-^:S.t;« c o s ^m.^ 
6 m<D AM.(Om.^^i:>'^ (sinSl. c o s 6 1) XtholiL^ 
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6 m(DB .^(DU^^t)"^ (sin02. cos02) "efeofc^-^ 

:/ S 2 0 6 )o 

s i nnmm-^ ( s i n 0 ) COS t^^ft"^ ( c o s 0 ) (Dm.<DjE 

10 ^(D X V i^^Mmm(o^nm^xn. s i n:^^m-§-^tj^c o s 

m-^(Dm^^i:>^X*lEnmn^¥\^ir^<OX'. %^(DX 5 ( s i n 0 ) 

2+ (c o s 0) ^(Dmn^mnir^!^-^m7b^ts:\^^(Dxfiikmmm^^^M< . 

*fc. fij «9 AD^^OCPUy y — :^m^7!)^<P'ti: < . CPU 

c p u--(7)Afefij€Jj:if^>'cC < So 

X% So 

[m 2 mmm] 

Ki> ^TMSiii j; SB 2 ^M^J^x m 1 0 lllS.t>*m 1 1 
25 bT^5^i-So H 1 0 j; 5 {-s sinft-^. c o s {ff-§-S.U?ttg 

c P U 1 6 ^ti^m^i^M'^¥i^m^ l 8 :dSiB^ 
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s i n^t-^^ c o s <t-^(^jE^^S-^*J^Ufc=^{C^ ^(D^^^CPU 

1 6 izAtiir^ J; 5 {-?'.Co-cv^So 

mmmt^ s i n Q) t Ti^M'—i^^mm^^ 2 0 i^Ati ^n. f-iJ^^t^^ 
5 2 4 (D^-n^mmm-^- s i n o> t <D}i'-^mtmm^t:ib^it^m^ 

10 2 6 -e s i n ft-^^^ ^ s i n :^Sff ( s i n 0 ) K ^ * 

ft^ SH|iIj^28-Ccos ^S-§-d^fe cos ^SfS"^ ( c o s 0 ) — 
/VK^n^o SHllI^2 6^t;«SH[Hl^2 80tb;^{^i=' — ^-^^ :7 ^ /Ui? 
Hi^ (LPFim]^) 3 4^t)«L P F [Ij^ 3 6 ^s;e^^■^'tbfia^$i^TV^-5 

15 3 2 (Dmt}mi^mm.^fhx\^^^m^iz.-D\^xn^ =^3z6-t-^o 

20 ■^:S.tJ« cos n^iS-^(Dm^^t>'^ (sine, c o s 0 ) 

^ 6 mOA^ (sin01. COS01) o fc:^-^ fiE^ J^J ^ 

•f-So -^it, BtrlBs i n:^|^ft-§-S.t;«c o s'^mm-^i!>^m6m(DB^<D 
m^-a-t^-fr (sin02. COS02) t? o ^-^^ f*M^ 

25 !^ 1 8<Dmtl t :^^o 
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i n 6) 2+ (cos0) ^<Dmn^mnir^^->mib^fi:< . t'-i^^^m 
J^'^{cov^T. mi im^^mx^xmrn-r^o s i n^mm^Rxj^ c o 

^Jl 1111^3 2 ^;^ailHliJS2 0^SH|HlS&26. SHlHlg§28^ 

15 f^{c:<t oT. iJi^^^ s i n CO t O b'-^ fi^tJll^^it-f 

<^S^f^<^Jlmo51V^j^^^;I|^« U-C. SH|aIS&26T's i nff-^d^b 
s i n^mit-^ ( s i n 0 ) :5S*v — h^^fv. S HlaIS§ 2 8 T' c 

o s -ft -^;6^e> cos :^^{t^ (c o s 0) — /l-K^tb2)o -^b-C. 

SHI1ISS2 6:S.-0^SH|1IJ^2 8 "e^^lil ^*Lfc s i nnMim-^RX:^ cos 

u-c^^oAAy-ew^-t-s - ti^^v) ^ cpum 
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mm^m i 4 7im^x\^^^m^^mmmh^m-mi-£. nmmm^^j:t' 

5 

t:i^x. ^—^(Dm^nst 6 ^mm-r^ vv^/vz-^t^w- i^^/^^ifeia 

10 yW^-^/S^fetiiJtJ^tbS s i n^t-^S-tJ^c o s ^t-^^.^V^T. -fiS^Jx.?* 3^B 

— /H C;6S^ii;^J-t-5ll]^:i^(^'lf . *t^6^{^i|^mS(^lflI^^^it^ 

:^S=^ailSi: b-C<D l/i/7l'/^;6*e>tt};^ $nfci s i nft-§- ( s i n q> 
15 t • s i n 0 ) 'BlV- cos 'ft-^ (sinQ)t-cos0)d^P>. ^"^Wi 

s i n 0) t o If — i^jiS{::|^^ UT. XJ*^jJ^n;^^d^e>7c / 2^a:tB 
^■ffjLT. s i nft-^:S.t;« c o s 'ft-^tr:^^ — /V K UT. sin:^|g{t 
^ ( s i n 0 ) ^XI cos ^^{t-^ (cose) j6S ^ tU $ -5 o 

^1 2iiifi. t^tti^ttfc s i n^^^m^^-a-o o s nmm-^^^L^ti 

20 hcDX^^o ^^-e. s i n:flS^-§-:5:t)« c o s ^ mm-^l^M VX ^ ifk 
(OX ^ J'^^a^-r 5 <b> 3ti-=e — t?on — ^lll«9}c:i2 0° FBlPS-eSEg 

25 ^t#(D^^i4^*J^i-5o 0*t)s ign (c OS0) /5SjE-T?feS;5^> A 
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c o s 0 f)^lE<D^^. C=sign (cos 6 ) = 1 t -f- ^ o 
c o s 0 7i^1^(D^^, C=sign (cos 0) = 0^-fSo 

5 mi$-^(Dm<ou^/\^ 1 2 ^(om^ ("o. 5" t "—0. 5") t^m^^^ 

X-^4^(Dn^^n\^^. ^(Dn^^m^^tl^tll^ ebelli:Lebe 

s i n 0 > 0 . 5 (Dm-^. B = Lebell (sin0>O. 5) 

= 1 

10 s i n 0 < 0 . 5 <D^^y B=Lebell (sin0>O. 5) 

= 0 

s i n 0 < — 0 . 5 (Dm^. A=Lebel 2 (sin0< 

- 0 . 5) =1 

15 sin0>-O.5 O^-g-^ A=Lebel 2 (sin0< 

- 0 . 5 ) =0 

His mizi^-To w®:^^^ y Tfji^jE&ufc c o s 0 o@#=c. s i 

20 n 0 l/^/l^flJ^L ebell=B^Lebel2=A^ S1=4A + 

2 B + c^^ti^th^mi-. mmnm=^v T t s 1 , a. b, ct(Dm 

mt:m\^^ir t . X 0 l^ii?>o :l^X'. 3tf5/ h^t-§- (A, B . 

C) c o s nmm-^^^hm^^fh:6m-^t. s i n^^jW-^:6-fe?F^^ 

25 h<Diiite:^^ft-^-efcSo 
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This Intemationai Searcliing Authority found multiple inventions in this international application, as follows: 

The inventions of claims 1-4 relate to a technique of judging abnormality 
of an angle sensor provided to an electric power steering apparatus. 

The inventions of claims 5-9 relate to a technique of angle processing means 
of an angle sensor provided to an electric power-steering apparatus. 
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